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Description 

The invention relates to new 1 -aryl-5-(substituted alkyl(thio)amido)pyrazoles and to processes for their preparation. 
The invention further pertains to compositions of said compounds and methods, using said compounds, for the control 
of arthropod, nematode, helminth or protozoan pests. In particular it relates to the application of said compounds or 
compositions in agricultural methods of use, particularly as pesticides, for controlling arthropods, especially insects via 
ingestion or contact action. 

Various 1 -(substituted phenyl or pyridyl)-5-(substituted alkyl(thio)amido) pyrazole compounds are known to exhibit 
a number of different types of pesticidal activity, including activity as herbicides, plant growth regulators, insecticides, 
and nematicides. It is thus apparent that within the class of 1-arylpyrazoles that biological activity can vary widely. 

European Patent Application 295.117; European Patent Application 234,119; European Patent Application 
295,118; and European Patent Application 350,311 disclose 1 -phenyl-5-(substituted amino)pyrazole compounds for 
control of arthropod, nematode, helminth and protozoan pests. Compounds of the instant invention are not disclosed or 
suggested by this prior art. 

The present invention provides 1 -arylpyrazole derivatives of formula (I): 



Y 




(I) 




wherein; 

Ri is selected from the group consisting of cyano, nitro, halogen, formyl, and alkylcarbonyl; 

R2 is selected from the group consisting of halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, thiocyanato, 

unsubstituted or mono- or dialkyl substituted sulfamoyf; unsubstituted or mono- or dialkyl substituted 
aminocarbonyl, aikoxycarbonyl, or unsubstituted or substituted R^SfOJn, in which n is 0, 1 or 2 and 
is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylalkyl or halocycloalkylalkyl; 

R3 »s selected from the group consisting of hydrogen, alkyl, alkoxyalkyl, propargyl, allyl aikoxycarbonyl, 

benzyl, alkylcarbonyl, and -C(0)C(R 4 )(R 5 )(R 5 ); 

R4 >s selected from the group consisting of hydrogen, alkyl, haloalkyl, halogen, and phenyl optionally sub- 

stituted with from one to five groups selected from halogen, alkyl, alkoxy, haloalkoxy, cyano, nitro, and 
haloalkyl; 

R5 is selected from the group consisting of hydrogen, alkyl, haloalkyl, halogen, haloalkoxyalkyl, 

a!kylS(0) z alkyl (z = 0. 1 , 2), alkoxy (alkoxy) a alkyl (a = 0-4), OH, alkylOC(0)alkyl, and alkoxy; 
or R 4 and R 5 together form a 3-7 membered ring system with 0-2 heteroatoms (e.g. O, S, S(O), S(0) 2 , NH, N-alkyl, 

N-C(0)alkyl, N-C(O)-haloalkyl); 
R6 is selected from the group consisting of alkoxy, haloalkoxy, or alkoxy(alkoxy) b wherein b is 1-4, or 

haloalkoxy(alkoxy) b wherein b is 1 -4, or hydroxy; 
R7 is selected from the group consisting of hydrogen, halogen or linear or branched chain C V C 8 alkyl, and 

alkoxy; 

R 8 and R 10 are, independent of one another, hydrogen or fluorine; 
Y is selected from the group consisting of O and S; 

R9 is selected from the group consisting of halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, cyano, nitro. alkyl- 

carbonyl, haloalkylcarbonyl, aikyl-S(0) n or haloalkyl-S(0) n ; 

X is either a nitrogen atom (N) or C-R 12 in which R 12 is hydrogen, halogen, cyano, nitro, C^Cs alkyl, 

alkylthio or alkoxy; or a pesticidally acceptable salt thereof. 

In the descriptions above and below, the words "alkyl." "haloalkyl," "alkoxy," "haloalkoxy" and "alkylthio"comprise 
lower alkyl carbon chains that are either linear or branched and contain, unless otherwise specified, one to six carbon 
atoms preferably one to four carbon atoms. By the tenrfcydoalkyl" is meant carbocyclic structures from 3-7 atoms 
optionally interrupted by one or more heteroatoms. By the term "cycloalkylalkyl" is meant cycloalkyl linked to the pyra- 
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zole ring by a carbon chain of from one to four carbon atoms. The prefix "halo" before alkyl as in "haloalkyl" means that 
the said alkyl group can contain one or more atoms selected from the group consisting of chlorine, fluorine, bromine 
and iodine. By the term "pesticidally acceptable salts" is meant salts, the anions of which are known and accepted in 
the art for the formation of salts for agricultural or horticultural use. Preferably the salts are water-soluble. Suitable salts 

5 formed by compounds of formula (I) which are acidic, i.e. compounds containing one or more or amide groups, with 
bases include alkali metal (e.g sodium and potassium) salts, alkaline earth metal (e.g. calcium and magnesium) salts, 
ammonium and amine (e.g diethanolamine, triethanolamine, oclylamine, dioctylmethylamine and morpholine) salts. It 
is to be understood that where reference is made in the present specification to the compounds of general formula (I), 
such reference is intended to include salts where the context so permits. In certain cases the substituents R 1 through 

10 R12 contribute to optical isomerism and/or stereoisomerism. All such forms are embraced by the present invention. 
Preferred compounds of formula (I) are compounds having one or more of the following features: 

Rj is cyano or halogen; 

R2 is Ri iS(0) n in whichnis 0, 1 or 2 and R ni is alkyl or haloalkyl; 

is R 3 is either hydrogen or alkyl; 

R4 is selected from the group consisting of hydrogen, alkyl and phenyl that is optionally substituted with 

from one to five groups selected from halogen, alkyl, alkoxy, haloalkoxy, cyano, nitro, or haloalkyl; 
R5 is either hydrogen or alkyl; 

or R 4 and R 5 together form a 3-7 membered ring; 
20 Re »s selected from the group consisting of alkoxy, haloalkoxy, alkoxy(alkoxy) b wherein b is 1 to 4, 

haloalkoxy(aikoxy) b wherein b is 1 to 4; 
R7 is selected from the group consisting of hydrogen, halogen, or alkyl; 

R9 is selected from the group consisting of halogen, alkyl, haloalkyl, or haloalkoxy; 

Y is 0;and 

25 X is a nitrogen atom or C-R 12 wherein R 12 is selected from the group consisting of hydrogen, halogen, 

cyano, alkyl. alkylthio, or alkoxy. 

Particularly preferred compounds of formula (I) include those wherein: 

30 R 1 is cyano; 

R2 is RnS(0) n in which n is 0. 1 or 2 and R^ is alkyl or haloalkyl; 

R4 is either hydrogen or alkyl; 

R5 is either hydrogen or alkyl; 

or R 4 and R 5 together form a 3-7 membered ring; 
35 R$ is alkoxy(alkoxy) b wherein b is 1 or 2; 

R7 is selected from the group consisting of hydrogen, halogen, or alkyl; 

R9 is selected from the group consisting of halogen, alkyl, haloalkyl, haloalkoxy; and 

X is a nitrogen atom or C-R 12 wherein R 12 is selected from the group consisting of hydrogen, halogen, 

cyano, alkyl, alkylthio, or alkoxy. 

40 

It is an object of the present invention to provide new pesticides. 

Another object of the present invention is to provide pesticides with a rather simple chemical formula that are read- 
ily prepared from known and/or readily available and frequently inexpensive intermediates and starting materials. 

A third object of the present invention is to provide pesticidal compositions and pesticidal methods of use against 
45 arthropods, especially insects, plant nematodes, or helminth or protozoan pests; particularly in agricultural or horticul- 
tural crops, forestry, veterinary medicine or livestock husbandry, or in public health. 

A fourth object of the present invention is to provide very active compounds, with broad spectrum pesticidal activity, 
as well as compounds with selective special activity, e.g., aphicidal, miticidal, foliar insectiddal, soil insecticidal and 
nematicidal, systemic, antifeeding, or pesticidal activity via seed treatment. 
50 A fifth object of the present invention is to provide compounds with substantially enhanced and more rapid activity, 
especially against insects and more particularly insects in their larval stages, especially by contact action. 

A sixth object of the present invention is to provide compounds with greatly improved (greater and faster) penetra- 
tion into pest species when topically applied and thus provide enhanced movement of the compounds to the pesticidal 
site(s) of action within the pest. 
55 Another object of the present invention is to provide compounds with high activity and improved safety to the user 
and the environment, which are obtained by optimization of chemical, physical and biological properties such as solu- 
bility, melting point, stability, electronic and steric parameters, and the like. 

These and other objects of the invention shall become readily apparent and are met in whole or in part from the 
detailed description of the present invention. 
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The compounds of formula (I) can be prepared by the application or adaptation of known methods (i.e. methods 
heretofore used or described in the chemical literature and known to the one skilled in the art of chemical synthesis. 
Said one skilled in the art has a working knowledge of Chemical Abstracts). 

The compounds of formula (I), chemically described as amides, are prepared, for example, of an acid halide of for- 
mula (III) with an aminopyrazole of formula (II), according to the following reaction: 




The halides of formula (III) or the corresponding acids are also generally known compounds of organic chemistry 
and usually commercially available or can be prepared from such available compounds by methods known to the one 
skilled in the art of chemical synthesis. The reaction is preferably carried out in the presence of a suitable reaction aux- 
iliary. Those auxiliaries which are suitable are organic or inorganic bases, for example, triethylamine. dimethylaminopy- 
ricfine. pyridine or potassium carbonate. The reaction temperatures for the coupling reaction can be varied within a 
relatively wide range. In general, the reaction is carried out at temperatures between about 20°C and about 150°C. pref- 
erably at temperatures between about 40°C and about 90*0. Generally, 1.0 to 5.0 molar equivalents, preferably 1.0 to 
1.5 molar equivalents, of acid halide of the formula (III) and 1.0 to 5.0 molar equivalents, preferably 1.0 to 1.5 molar 
equivalents, of the reaction auxiliary are generally employed. Suitable diluents for carrying out the processes are inert, 
typically aprotic, organic solvents, which include aliphatic, alicyclic or aromatic, or optionally halogenated hydrocarbons, 
for example, benzene, toluene, chlorobenzene, ethyl acetate, t-butylmethylether, methylene chloride, chloroform and 
cyclohexane. The reaction is performed and the products isolated and purified by methods known to those skilled in the 
art of chemical synthesis. 

The compounds of formula (I) wherein Y is sulfur can be prepared by treating the corresponding compounds of for- 
mula (I) wherein Y is oxygen with either Lawesson's Reagent, that is [2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphos- 
phetane-2,4-disulfite], or phosphorus pentasuff rte. 

The compounds of general formula (I) wherein R 3 = alkyl. alkoxyalkyl, propargyl, allyl, alkoxycarbonyl. benzyl, alkyl- 
carbonyl or -C(0)C(R 4 )(R 5 )(R 6 ) can be prepared by reaction of the corresponding compounds of general formula (I) in 
which R 3 is hydrogen with an appropriate electrophile such as, but limited to, alkoxyalkylhalides, propargylhalides. allyl- 
halides, alkoxycarbonylhalides. benzylhalides, alkoxycarbonylhalides or X 1 C(0)C(R 4 )(R 5 )(R 6 ) wherein X, is a halogen 
atom, in the presence of a base, such as, but not limited to, NaH, K 2 C0 3 , Na 2 C0 3 in a solvent such as but not limited 
to tetrahydrofuran, diethylether. t-butylmethylether or dimethylsulfoxide. One skilled in the art of chemical synthesis will 
recognise such a reaction as an N-alkylation or an N-acylation. 

The intermediate 5-amino-1 -phenylpyrazole intermediates of formula (II) are known or can be prepared by methods 
or processes, for example, as described in European Patent Application 295,117; European Patent Application 
295,118; European Patent Application 234,119 and European Patent Application 350,311; United States Patent 
5,232,940; and United States Patent 4,772,312. 

The proper conditions for formation of the all the compounds of formula (I) will depend upon the nature of the start- 
ing materials and the product formed, that is to say solubility, reactivity, stability and it is expected that one skilled in the 
art of chemical synthesis will be able to determine the proper conditions thereto and employ proper protecting groups 
for those portions of the molecules that one does not desire to change. 

The following Examples 1 to 3 illustrate detailed methods of synthesis of representative pesticidal compounds of 
formula (I). These example compounds and others prepared in a similar manner to the following detailed procedures or 
other methods or processes hereinabove described, are shown in Tables 1-3. Melting points are shown for the com- 
pounds in these Examples, as well as those in Tables 1-3. 
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Example 1 

Preparation of: 1-(2.6Kjchkyo-4-t rrfboromethYl^ 
zole: (Compo und No 1) A 

mixture of 1-(2,6-dichloro-4-trrfluoromethylphenyl)-3-cyano-4 trrfluoromethylsulfenyl-5-aminopyrazole (2 g., 4.7 mmol), 
methoxyacetyl chloride (0 5 mL. 1 .15 eq), 4-dimethylaminopyridine (0.58 g t 1 eq.), triethylamine (0.86 mL, 1.3 eq.) and 
chloroform (150 mL) was heated at reflux for 48 hours. The organic solution was washed with 1% HCI/H 2 0 once, dried 
over MgS0 4 , filtered and concentrated. The residue was purified by silica gel column chromatography, eluted with hex- 
ane/ethyl acetate The desired product (1.2 g, 52% of theory) was obtained as a white solid, m.p. 1 10-1 12°C. 

Example 2 

Preparation of: H2.6^h»OfP~4-trrfUoromethvlphenvtV3 
mido)lpyrazole; (Compound No 60) 

A mixture of 1-[(2,6<licfiloro^-trrfluorometrtylph 
zole (2 g, 4 mmole), NaH (0 64 g. 60% in oil, 4 eq.) and tetrahydrofuran was stirred at ambient temperature for one hour, 
followed by the addition of propargyl bromide (3 mL, 6 eq) and 10 drops of 15-crown-5. This yellow suspension mixture 
was heated at reflux for 72 hours Added in HCI/H 2 0 to quench the reaction, extracted with ethyl acetate. The organic 
layer was dried over MgS0 4 . fitered and concentrated. The residue was purified by silica gel column chromatography, 
eluted with cyclohexane/ethyt acetate. The desired product (0.4 g, 18% of theory) as a viscous oil was obtained. 

Example 3 

Preparation of: 1 -f( 2,6<lichfof o-4-trifluoromethylphenvl)-3>cv a n o-4-dichlorof luoromethvlsuf invl-5-(methoxvpropiona- 
mido)]pvrazole-(Compound _No_52) 

A mixture of 1-(2,6<iichloro-4-trrfluoromethy1ph (1 g, 

2.1 mmol), methoxypropionyt chloride (0.4 g, 1.5 eq.), 4-dimethylaminopyridine (0.3 g, 1.15 eq.), triethylamine (0.4 mL, 
1 .5 eq.) and chloroform (150 mL) was heated at reflux for 20 hours. The mixture was washed with 1% HCI/H 2 0 once, 
dried over MgS0 4 , filtered and concentrated. The desired product (0.9 g, 77% of theory) as a white solid was obtained, 
m.p. 150-151°C after purification by silica gel column chromatography. 
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TABLE 1 

Synthesized Pyrazole Compounds of Formula (I), wherein: 

R] = CN, R 3 = H, Y = O, R 7 = CI. Rg = Rj 0 = H, R9 = CF3, X = C- 

Cl 



CMPD. NO. 


R 2 


R 4 




R 6 


m.p. 


I. 


CF3S 


H 


H 


CH30 


1 10-1 12 


2. 


CF3S 


H 


H 


C2H50 


oil 


3. 


CF 3 S 


H 


H 


CH30C2H40 


75-76 


4. 


CF3S 


H 


H 


CH 3 (OC2H4)20 


106-110 


5. 


CF3S 


H 


H 


CH30(CO)CH7 


112-114 


6. 


CF3S 


H 


H 


n-C4HoO 


75-80 


7. 


CF 3 S(0) 


H 


H 


CH3O 


1 18-121 


8. 


CF3S(0) 


H 


H 


C2H5O 


oil 


9. 


CF3SfO) 


H 


H 


CH3OC2H4O 


125-128 


10. 


CF3SCO) 


H 


H 


CH 3 (OC2H4)70 


129-130 


11. 


CF 3 S(0)2 


H 


H 


CH3O 


164-166 


12. 


CF3S(0) 2 


H 


H 


C2H5O 


84-90 


13. 


CF 3 S(0) 2 


H 


H 


CH3OC2HSO 


80-82 


14. 


CFC12S 


H 


H 


CH3O 


132-136 


15. 


CFCI2S 


H 


H 


C 2 H 5 0 


oil/liquid 


16. 


CFCI2S 


H 


H 


CH3OC2H4O 


viscous oil 


1 *7 
1 /. 


CFCl2S(0) 


H 


H 


CH3O 


182-191 


18. 


CFCl2S(0) 


H 


H 


C2H5O 


131-136 | 


19. 


CF2HS(0) 


H 


H 


CH3O 


182-186 


20. 


CF3S 


H 


H 


i-C3H 7 0 


90-92 


21. 


CF3S 


CH3 


H 


CH3O 


75-77 


22. 


CF3S 


Ph 


H 


CH3O 


waxy solid 


23. 


CF3S 


i-C 3 H 7 


H 


CH3O 


135-137 


24. 


CF 3 S(0) 


CH 3 


H 


CH3O 


92-96 


25. 


CF 3 S(0)2 


CH3 


h i 


CH3O 


138-140 


26. 


CFCI2S 


CH 3 


H 


CH3O 


115-117 



55 
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27. 


CFCI2S 


1-C3H7 


H 


CH3O 


oil 




28. 


CFCl2S(0) 


CH 3 


H 


CH3O 


150-151 


5 


29. 


CFCl2S(0) 


1-C3H7 


H 


CH3O 


159-161 




30. 


CF 3 S 


CH3 


CH3 


CH3O 


111-112 




31. 


CFCI2S 


CH3 


CH3 


CH3O 


122-123 


10 


32. 


CF3S 


H 


H 


HO 


59-62 




33. 


CF3S 


H 


H 


11-C6H13O 


99-104 




34. 


CF3S 


H 


H 


11-C7H15O 


65-67 


15 


35. 


CF3S 


H 


H 


i-C4H90 


90-94 




36. 


CF3S 


H 


H 


n-Cl2H2SO 


oil 




37. 


CFCI2S 


C2H5 


H 


CH3O 


99-101 


20 


38. 


CF3S 


C2H5 


H 


CH3O 


135-135 




39. 


CF3S 


CH3 


H 


C 2 H 5 0 


93-96 




40. 


CF3S 


C2H5 


H 


C2H5O 


118-120 




41. i 


CF3S 


11-C3H7 


H 


C2H5O 


108-110 


25 


42. 


CF3S 


CH3 


H 


11-C4H9O 


oil 




43. 


CF3S 


CH3 


H 


i-C4H90 


93-95 




44. 


CF3S(0) 


CH3 


H 


i-C4H90 


oil 


30 


45. 


CFCI2S 


CH3 


H 


C2H5O 


118-120 



35 

TABLE 2 



Synthesized Pyrazole Compounds of Formula (1), wherein: 
R1 = CN, Y = O, R 5 = H, R 7 = CI. R 8 = R 10 = H, R 9 = OCF 3 , X = C-CI 


CMPD. NO. 


R 2 


R 3 


R 4 


R s 


m.p 


| 46. 


CFCI 2 S 


H 


H 


CH3O 


124-126 


47. 


CFCI 2 S 


H 


CH 3 


CH3O 


133-136 


48. 


CF 3 S 


CH 2 CoCH 


H 


CH3O 


oil 



50 



TABLE 3 



Synthesized Pyrazole Compounds of Formula (I), wherein: 
R 3 = H, Y = O, R 4 = R 5 = H, R 8 = R 10 = H 


CMPD. NO. 


R1 


R 2 


Re 


R7 


R9 


X 


m.p 


49. 


Br 


N0 2 


CH3O 


CI 


CF 3 


C-CI 


140-141 


50. 


CN 


CF 3 S(0) 2 


CH3O 


CI 


CF 3 


N 


102-104 
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The following representative lest procedures, using compounds of the invention, were conducted to determine the 
pesticidal use and activity of compounds of the invention against: mites; certain insects, including aphids, two species 
of caterpillar, a fly, and thr ee species of beetle larvae (one foliar feeding and two root feeding) ; and nematodes. The spe- 
5 crfic species tested were as follows: 





GENUS SPECIES 


nOMMHW MAMP 

OV-/IVIIVIV-/l>l INMJVIC 


f A DDDC\/I A*TlfMvl\ 


10 


Totr^n^fhiic iirtirae 




TQM 




Aortis nasturtii 


buckthorn aphid 


BA 




Soodootera eridania 


southern armyworm 


SAW 




Eoilachna varrvestis 


Mexican bean beetle 


MBB 


15 


Musqa 0pnr^^« 


housefly 


HF 




Diabrotjca u howardi 


southern corn rootworm 


SCRW 




Diabrotica virgrfera 


western corn rootworm 


WCRW 


20 


MelokJoavne incoanrta 


southern root-knot nematode 


SRKN 




Aphi? Qresypti 


cotton aphid 


CA 




SchizapfrS graminym 


greenbug (aphid) 


GB 




Heliothis virescens 


tobacco budworm 


TBW 



Formulations: 

30 

The test compounds were formulated for use according to the following methods used for each of the test proce- 
dures. 

For mite, aphid, southern armyworm. Mexican bean beetle, and tobacco budworm tests, a solution or suspension 
was prepared by adding 1 0 mg of the test compound to a solution of 1 60 mg of dimethylformamide, 838 mg of acetone, 
35 2 mg of a 3:1 ratio of Triton X-1 72 : Triton X-152 (respectively, mainly anionic and nonionic low foam emulsifiers which 
are each anhydrous blends of alkylaryl polyether alcohols with organic sulfonates), and 98.99 g of water. The result was 
a concentration of 100 ppm of the test compound. 

For housefly tests, the formulation was initially prepared in a similar manner to the above, but in 1 6.3 g of water with 
corresponding adjustment of other components, providing a 200 ppm concentration. Final dilution with an equal volume 
40 of a 20% by weight aqueous solution of sucrose provided a 100 ppm concentration of the test compound. When nec- 
essary, sonication was provided to insure complete dispersion. 

For southern and western corn rootworm tests, a solution or suspension was prepared in the same manner as that 
used for the initial 200 ppm concentration for housefly. Aliquots of this 200 ppm formulation were then used by dilution 
with water according to the required test concentration. 
45 For southern root-knot nematode and systemic tests for southern armyworm, cotton aphid, tobacco budworm and 
greenbug, a stock solution or suspension was prepared by adding 15 mg of the test compound to 250 mg of dimethyl- 
formamide, 1250 mg of acetone and 3 mg of the emulsifier blend referenced above. Water was then added to provide 
a test compound concentration of 150 ppm. When necessary, sonication was provided to insure complete dispersion. 
For tobacco budworm contact tests, a stock solution was prepared by dissolving the compound in acetone and then 
so further diluted to provide the required serial dilution concentrations. 

Test Procedures; 

The above formulated test compounds were then evaluated for their pesticidal activity at the specified concentra- 
55 tions, in ppm (parts per million) by weight, according to the following test procedures: 

Twospotted spider mite: Leaves infested with adult and nymphal stages of the two-spotted spider mite, obtained 
from a stock culture were placed on the primary leaves of two bean plants growing in a 6 cm. peat pot. A sufficient 
number of mites (1 50-200) for testing were transferred to the fresh plants within a period of twenty-four hours. The pot- 
ted plants (one pot per compound) were placed on a revolving turntable and sprayed, sufficient to wet the plants to run- 
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off, with 100 ml of the 100 ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig. air pressure. 
As an untreated control, 100 ml of the water-acetone-DMF-emulsifier solution, containing no test compound, were also 
sprayed on infested plants. A treated control with a commercial technical compound, either dicofol or hexythiazox, for- 
mulated in the same manner, was tested as a standard. The sprayed plants were held for six days, after which a mor- 
s tality count of motile forms was made. 

Twospotted spider mite (ovicide test): Eggs were obtained from adults of the twospotted spider mite from a stock 
culture. Heavily infested leaves from the stock culture were placed on uninfested bean plants. Females were allowed to 
oviposit for a period of about 24 hours, after which the leaves of the plant were dipped into a solution of TEPP (tetraethyi 
diphosphate) in order to kill the motile forms and prevent additional egg laying. This dipping procedure, which was 
io repeated after the plants dried, did not affect the viability of the eggs. The potted plants (one pot per compound) were 
placed on a revolving turntable and sprayed, sufficient to wet the plants to runoff, with 100 ml of the 100 ppm test com- 
pound formulation by use of a DeVilbiss spray gun set at 40 psig. air pressure. As an untreated control. 100 ml of the 
water-acetone-DMF-emulsifier solution, containing no test compound, were also sprayed on infested plants. A treated 
control with a commercial technical compound, typically demeton, formulated in the same manner, was tested as a 
is standard. The sprayed plants were held for seven days, after which a mortality count of egg forms was made along with 
notations on residual activity on hatched larvae. 

Buckthorn or cotton aphid: Adult and nymphal stages of buckthorn or cotton aphid were reared on potted dwarf 
nasturtium or cotton plants, respectively. The potted plants (one pot per compound tested) infested with 100-150 
aphids. were placed on a revolving turntable and sprayed with 100 ml of the 100 ppm test compound formulation by use 
20 of a DeVilbiss spray gun set at 40 psig air pressure. As an untreated control, 1 00 ml of a water-acetone-DMF-emulsifier 
solution, containing no test compound, were also sprayed on infested plants. A treated control with a commercial tech- 
nical compound, maJathion or cyhalothrin, formulated in the same manner, was tested as a standard. After spraying, 
the pots were stored for one day on buckthorn aphid or three days for cotton aphid, after which the dead aphids were 
counted 

25 Southern armvworm: Potted bean plants, were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig air pressure. As an untreated control, 
100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, were also sprayed on plants. A 
treated control with a commercial technical compound, either cypermethrin or sulprofos, formulated in the same man- 
ner, was tested as a standard. When dry, the leaves were placed in plastic cups lined with moistened filter paper. Five 

30 randomly selected second instar southern armyworm larvae were introduced into each cup which was closed and held 
for five days. Larvae which were unable to move the length of the body, even upon stimulation by prodding, were con- 
sidered dead. 

Tobacco budworm: Potted cotton plants were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation by use of a DeVilbiss spray gun set at 40 psig air pressure. As an untreated control, 

35 100 m! of a water-acetone-DMF-emulsifier solution, containing no test compound, were also sprayed on plants. A 
treated control with a commercial technical compound, either cypermethrin or sulprofos, formulated in the same man- 
ner, was tested as a standard. When dry, the leaves were placed in plastic dishes containing a piece of filter paper and 
a moistened dental wick. One randomly selected second instar tobacco budworm larva was then introduced into each 
cup which was closed and held for five days. Larvae unable to move the length of their body, even upon stimulation by 

40 prodding, were considered dead. 

Mexican bean beetle: Potted bean plants were placed on a revolving turntable and sprayed with 100 ml of the 100 
ppm test compound formulation, sufficient to wet the plants to runoff, by use of a DeVilbiss spray gun set at 40 psig air 
pressure. As an untreated control, 100 ml of a water-acetone-DMF-emulsifier solution, containing no test compound, 
were also sprayed on plants. A treated control with a commercial technical compound, either cypermethrin or sulprofos. 

45 formulated in the same manner, was tested as a standard. When dry. the leaves were placed in plastic cups lined with 
moistened filter paper. Five randomly selected second instar Mexican bean beetle larvae were introduced into each cup 
which was closed and held for five days. Larvae which were unable to move the length of the body, even upon stimula- 
tion by prodding, were considered dead. 

Housefly: Four to six day old adult house flies were reared according to the specifications of the Chemical Special- 

50 ties Manufacturing Association (Blue Book, McNair-Dorland Co., N.Y. 1954; pages 243-244. 261) under controlled con- 
ditions. The flies were immobilized by anesthetizing with carbon dioxide and twenty five immobilized individuals, males 
and females, were transferred to a cage consisting of a standard food strainer and a wrapping-paper-covered surface. 
Ten ml of the 100 ppm test compound formulation were added to a souffte cup containing an absorbent cotton pad. As 
an untreated control. 10 ml of a water-acetone-DMF-emulsifier-sucrose solution, containing no test compound, were 

55 applied in a similar manner. A treated control with a commercial technical compound, malathion. formulated in the same 
manner, was tested as a standard. The bait cup was introduced inside the food strainer prior to admitting the anesthe- 
tized flies. After 24 hours, flies which showed no sign of movement on stimulation were considered dead. 

Southern Qr western cpro rootwprm: Into a jar containing 60g of sandy loam soil was added 1 .5 ml of an aqueous 
formulation consisting of an aliquot of the 200 ppm test compound formulation, diluted with water as appropriate for the 
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final soil concentration of the test compound, 3.2 ml of water and five pregerminated corn seedlings. The jar was 
shaken thoroughly to obtain an even distribution of the test formulation. Following this, twenty corn rootworm eggs (or 
optionally ten first instar larvae in the case of WCRW) were placed into a cavity, which was made in the soil. Vermiculite 
( 1 ml), used optionally in the case of WCRW tests, and water (1 . 7ml) were then added to this cavity. In a similar manner, 
5 an untreated control was prepared by application of the same size aliquot of a water-acetone-DMF-emulsrfier solution, 
containing no test compound. Additionally, a treated control with a commercial technical compound (selected typically 
from terbufos, fonofos, phorate, chlorpyrrfos, carbofuran, isazophos, or ethoprop), formulated in the same manner was 
used as needed as a test standard. After 7 days, the living rootworm larvae were counted using a well known "Benese" 
funnel extraction method. 

10 Southern root-knot nematode: Infected roots of tomato plants, containing egg masses of southern root-knot nem- 
atode, were removed from a stock culture and cleaned of soil by shaking and washing with tap water. The nematode 
eggs were separated from the root tissue and rinsed with water. Samples of the egg suspension were placed on a fine 
screen over a receiving bowl, in which the water level was adjusted to be in contact with the screen. From the bowl, juve- 
niles were collected on a fine screen. The bottom of a cone-shaped container was plugged with coarse vermiculite and 

15 then filled to within 1 .5 cm of the top with about a 200 ml vdume of pasteurized soil. Then into a hole made in the center 
of the soil in the cone was pipetted an aliquot of the 150 ppm test compound formulation. A treated control with a com- 
mercial technical compound, fenamifos, formulated in a similar manner, was tested as a standard. As an untreated con- 
trol, an aliquot of a water-acetone-DMF-emulsrfier solution, containing no test compound, was applied in a similar 
manner. Immediately after treatment of the soil with the test compound there were added to the top of each cone 1000 

20 second stage juvenile southern root-knot nematodes. After 3 days, a single healthy tomato seedling was then trans- 
planted into the cone. The cone, containing the infested soil and tomato seedling, was kept in the greenhouse for 3 
weeks. At the termination of the test, roots of the tomato seedling were removed from the cone and evaluated for galling 
on a rating scale relative to the untreated control as follows: 

25 1 - severe galling, equal to untreated control 

3- light galling 

4- very light galling 

5- no galling, i.e.. complete control 

30 These resufts were then converted to an ED 3 or ED 5 value (effective dose to provide a 3 or 5 gall rating). 

Southern armvworm on tomato - systemic evaluation : This test was conducted in conjunction with the southern 
root-knot nematode evaluation (discussed below). The tomato plants, grown in the soil (at an initial compound test 
screening rate of 6.6 ppm soil concentration or about 150 ppm solution concentration) for nematode evaluation, were 
then utilized for evaluation of a compound's uptake via roots and subsequent systemic transport to the tomato foliage. 

35 At the termination of the nematode test 21 days after treatment, the tomato foliage was excised, placed into a plastic 
container, and infested with second instar larvae of southern armyworm. After about 5 days, the larvae were examined 
for percent mortality. 

Cotton aphid and tobacco budwo rm (on cotton) and areenbua and tobacco budworm (on sorghum) - systemic eval- 
uation: A 7.0 ml aliquot of the 150 ppm nematode test solution was applied to deliver the equivalent of 10.0 ppm soil 

40 concentration dose as a drench to 6 cm pots containing cotton and sorghum plants. The cotton plants were previously 
infested with cotton aphids about two days before treatment and greenbug one day before treatment. After holding the 
plants about three days, the plants were rated for aphid activity. Again at six days, the plants were rated for aphid activity 
and the cotton aphids and greenbugs were counted and mortality was assessed. Portions of the cotton and sorghum 
foliage were excised, placed in separate plastic containers, and infested with second instar larvae of tobacco budworm. 

45 The potted plants were dipped in sulfotepp to kill the remaining aphids and returned to the greenhouse for regrowth. 
Thirteen days after treatment, the remaining foliage was excised and fed to tobacco budworms. Mortality was assessed 
six days after infestation. 

Cotton aphid and so uthern armvworm (on cotton) and greenbug and southern armvworm (on sorghum) - systemic 
evaluation : A stock solution or suspension was prepared to deliver 5 ml of a 20 ppm soil concentration dose (and sub- 
so sequent dilutions) as a drench to 6 cm pots containing cotton and sorghum plants. The cotton plants were previously 
infested with cotton aphids about two days before treatment and greenbug one day before treatment. After holding the 
plants about three days, the plants were rated for aphid activity. Again at six days, the plants were rated for aphid activity 
and the cotton aphids and greenbugs were counted and mortality was assessed. Portions of the cotton and sorghum 
foliage were excised, placed in separate plastic containers, and infested with second instar larvae of southern army- 
55 worms. The potted plants were dipped in sulfotepp to kill the remaining aphids and returned to the greenhouse for 
regrowth. Thirteen days after treatment the remaining foliage was excised and fed to southern armyworm. Mortality was 
assessed six days after infestation. 

Cotton aphid and southern armvworm (on cotton and oats) - s eed treatment evaluation : Technical material was 
applied to the seed of oats and cotton by placing the compound and the seed in an appropriate sized jar and rolling the 
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jar on a ball mill. Assay of the material applied to the seed was by weight. Seed was then planted. When germinated 
and emerged, the plants were infested at the appropriate intervals with host insects. Mortality was assessed on those 
insects. 

Tobacco budworm : c ontact evaluation : The following topical application method provides an assessment of con- 
5 tact toxicity of a compound to tobacco budworm larvae. The test compound solution at sequential two-fold cOlution con- 
centrations from 10 down to 0.16 fig/fil was applied by a microinjector in replicated 1 jil portions to the dorsum of 
approximately 20 mg tobacco budworm larvae. This is equivalent to applied doses of 500 down to 8 jig/g body weight. 
An acetone treated control, without any test compounds, was also applied. A treated control with a commercial techni- 
cal compound, cypermethrin or thiodicarb, also in acetone was used as a standard. The treated larvae were placed, 
io individually, in separate plastic petri dishes containing an untreated cotton leaf and a moist dental wick. The treated lar- 
vae were maintained at about 27°C and 50% relative humidity. The percent mortality was rated 1 and 4 days after treat- 
ment. 

Use Results: Typical results of miticidal, insecticidal, and nematicidal activity for some of the representative com- 
pounds of the invention are discussed below or the results of some compounds are set forth in TABLE 4 against the 
is indicated test species (BA7CA, SAW, MBB, HF, TBW, SCRW7WCRW: designated by common name abbreviations) 
and at the indicated dosage rates. The results in TABLE 4 are presented (by an X) as compounds which provide a 70- 
100% mortality against the indicated test species. 

Some of the compounds of the invention are also acaricides where, for example, compound numbers 24, 46, 47 
and 51 provided 30-70% control of mites at 1 00 ppm in foliar bait tests. 
20 Furthermore, compounds of the invention exhibit reduced or antifeeding properties for some pest species, for 
example for foliar pests such as southern armyworm and Mexican bean beetle. 

The compounds of the invention have utility against various pest species at even lower rates, for example: for foliar 
application, rates in the range of about 50-0.5 ppm, or less, may be useful; for bait application, rates in the range of 
about 50-0.05 ppm, or less, may be useful; and for soil application, rates in the range of about 1 .0-0.01 ppm, or less, 
25 may be useful. 

In the above discussion and the results reported in TABLE 4, compounds according to the invention are applied at 
various concentrations. The use of a 1 ppm (concentration of the compound in parts per million of the test solution 
applied) foliar solution or suspension or emulsion corresponds approximately to an application of 1 g/ha of active ingre- 
dient, based upon an approximate spray volume of 1000 liters/ha (sufficient to run off). Thus applications of foliar sprays 

30 of from about 6.25 to 500 ppm would correspond to about 6-500 g/ha. For soil applications, a 1 ppm soil concentration, 
on the basis of about a 7.5 cm soil depth, corresponds to an approximate 1 000 g/ha broadcast field application. Or alter- 
natively stated, a 1 ppm soil concentration as above, but as an approximate 18 cm band application corresponds to an 
approximate 166 g/ha. For the contact test, it is approximated that an application dose of 10 jig/u.1 body weight applied 
as a 0.2 ^g/jil (200 ppm) solution to the larvae would correspond to a field use application as a broadcast spray at about 

35 50 to about 1 00 g/ha. 
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TABLE 4 

5 USE EXAMPLE OF PF.STI CIDAT. A CTTVITY OF REPRESENTATIVE 

PYRAZOLF . COMPOI FNJDS OF FQRMT JT.A Q) 
PROVIDTN G 70-100% PEST MORTALITY 

w 



APHID, FOLIAR OR BAIT 

CMPD APPLICATION ATI 00 ppm Soil Cone, at 21 

Kf>/ha 
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METHODS AND COMPOSITIONS 

As is evident from the foregoing pesticidal uses, the present invention provides pesticidally active compounds and 
50 methods of use of said compounds for the control of a number of pest species which includes: arthropods, especially 
insects or mites; plant nematodes; or helminth or protozoan pests. The compounds thus are advantageously employed 
in practical uses, for example, in agricultural or horticultural crops, forestry, veterinary medicine or livestock husbandry, 
or in public health. 

A feature of the present invention therefore provides a method of control of pests at a locus which comprises the 
55 treatment of the locus (e.g.. by application or administration) with an effective amount of a compound of formula (I). The 
locus includes, for example, the pest itself or the place (plant, animal, person, field, structure, premises, forest, orchard, 
waterway, soil, plant or animal product, or the like) where the pest resides or feeds. 

The compounds of this invention are preferably used to control soil insects, such as corn rootworm, termites (espe- 
cially for protection of structures), root maggots, wireworms, root weevils, stalkborers. cutworms, root aphids, or grubs. 
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They may also be used to provide activity against plant pathogenic nematodes, such as root-knot, cyst, dagger, lesion, 
or stem or bulb nematodes, or against mites. For the control of soil pests, for example corn rootworm, the compounds 
are advantageously applied to or incorporated at an effective rate into the soil in which crops are planted or to be 
planted or to the seeds or growing plant roots. 

5 Furthermore, these compounds may be useful in the control via foliar application or systemic action of some arthro- 

pods, especially some insects or mites, which feed on the above ground portions of plants. Control of foliar pests may 
additionally be provided by application to the plant roots or plant seeds with subsequent systemic translocation to the 
above ground portions of the plants. 

In the area of public health, the compounds are especially useful in the control of many insects, especially filth flies 

10 or other Dipteran pests, such as houseflies, stableflies, soldierflies, hornflies, deerflies, horseflies, midges, punkies, 
blackf lies, or mosquitoes. 

Compounds of the invention may be used in the following applications and on the following pests including arthro- 
pods, especially insects or mites, nematodes, or helminth or protozoan pests: 

In the protection of stored products, for example cereals, including grain or flour, groundnuts, animal feedstuffs, tim- 

15 ber or household goods, e.g. carpets and textiles, compounds of the invention are useful against attack by arthropods, 
more especially beetles, including weevils, moths or mites, for example Ephestia spp. (flour moths), Anthrenus spp. 
(carpet beetles). Tribolium spp. (flour beetles), Sitophilus spp. (grain weevils) or Acarus spp. (mites). 

In the control of cockroaches, ants or termites or similar arthropod pests in infested domestic or industrial premises 
or in the control of mosquito larvae in waterways, wells, reservoirs or other running or standing water. 

?o For the treatment of foundations, structures or soil in the prevention of the attack on building by termites, for exam- 
ple, Reticulitermes spp., Heterotermes spp.. Coptotermes spp.. 

In agriculture against adults, larvae and eggs of Leprdoptera (butterflies and moths), e.g. Heliothis spp. such as 
HeliPthigviregpeng (tobacco budworm), Heliothis armiaara and Heliothis zea. Spodoptera spp. such as S. exempta. 
fruqiperda, S. exiqua, S. littoralis (Egyptian cotton worm). S. eridania (southern army worm), and Mamestra configurate 

?5 (bertha army worm); Earias spp. e.g. E. insulana (Egyptian bollworm), Pectinophora spp. e.g. Pectinophora oossvpiella 
(pink bollworm). Ogtrinia . spp. such as O. nubilaii? (European cornborer). Trichoplusia ni (cabbage looper). Artooeia 
spp. (cabbage worms). Laphyqma spp. (army worms), Aarotis and Amathes spp. (cutworms). Wiseana spp. (porina 
moth). QhilQ spp. (rice stern borer), Tryppryza, spp. and Diatraea spp. (sugar cane borers and rice borers), Spareanothts 
pilleriana (grape berry moth), Cvdia pomonella (codling moth), Archios spp. (fruit tree tortrix moth). Plutella xvlostella 

so (diamond back moth), Bupalus ptniarius. Cheimatobia brumata. Lithocolletis blancardella. Hvponomeuta padella. 
Pjytefla maculipennis, Malacosoma neustria. Euoroctis chrvsorrhoea. Lvmantria spp. Bucculatrix thurberiella. Phylloc- 
nistis crtrella. Euxoa spp.. Fertia brassicae. Panolis f lammea. Prodenia litura. Carpocapsa pomonella. Pvrausta nubila- 
Hs, Ephestia kuehniella, Galleria mellonella. Tineola bisselliella. Tinea pellionella. Hofmannoohila pseudosoretella. 
Capped^ podana. Capus reticulana. Choristoneura fumiferana. Clvsia ambinueHifi Homnna maananime and Tortix viri- 

35 dana. 

Against adults and larvae of Coleoptera (beetles) e.g. Hypothenemus hampei (coffee berry borer), Hvlesinus spp. 
(bark beetles). Anthonomus spp. e.g. qrandis (cotton boll weevil), Acalvmma spp. (cucumber beetles), Lema spp., Psyl- 
HodM spp. . Leotinotarsa decemlineata (Colorado potato beetle), Diabrotica spp. (corn rootworms) . Gonocephalum spp. 
(false wire worms), Agriotes spp., Limonius spp. (wireworms), Dermolepida spp., Popillia spp., Heteronvchus spp. 
to (white grubs), Phaedon Qpghlegriae (mustard beetle). Epitrix spp. (flea beetles), Ussorhoptrus orvzophilus (rice water 
weevil), Meliqethes spp. (pollen beetles), Ceutorhvnchus spp., Rhvnchophorus and Cosmopolites spp. (root weevils), 
Anobium punctatum. Rhizopertha dominica. Bruchidius obtectus. 

Acarrthoscelides obtectus, Hylotruoes baiulus. Aaelastica alni. Psvlliodes chrvsocephala. Epilachna varivestis. 
Atomaria spp., Orvzaephilus surinamensis. Sitophilus spp., Otiorrhvnchus sulcatus. Cosmoolrtes sordid us. Ceuthor- 
* 5 rhynchus assimilis, Hypera postica, Dermestes spp., Troaoderma spp., Anthrenus spp., Attaaenus spp., Lvctus spp., 
Maliqethes aenegs, Plinys spp., Njem§ holpleucrus, Gibbium psvl loides. Tribolium spp., Tenebrio molitor. Conoderus 
spp-. Melolonthq rpelplpntha, AmphimaNon sdstrtialis and Costelvtra zealandica . 

Against Heteroptera (Hemiptera and Homoptera) e.g. Psylla spp., Bemisia spp., Trialeurodes spp.. Aphis spp.. 
Myzus spp., Meqoura viciae, Phylloxera spp.. Adelaes spp., Phorodon humuli (hop damson aphid), Aeneolamia spp.. 
so Nephotettix spp. (rice leaf hoppers). Empoasca spp.. Nilaparvata spp., Perkinsiella spp., Pvrilla spp.. Aonidiella spp. 
(red scales), Coccus spp., Pseucoccus spp.. Helopeltis spp. (mosquito bugs). Lyaus spp.. Dvsdercus spp.. Oxvcarenus 
spp.. Nezara spp., Eurygasfer spp.. Piesma quadrata. Cimex lectularius Rhodnius orolixus and Triatoma spp. Aspidio- 
tus hederae. Aeurodes brassicae, Brevicorvne brassicae. Crvotornvzus ribis Doralis fabae. Doralis pomi.. Eriosoma 
teniqerum , Hvalopterus arundinis . MaQrogiphum avenae, Phprpdon humuli, RhooalosiPhum padi. Euscelis bilobatus. 
55 N e photettix cincticeps. Lecanium corni . Saissetia oleae. Laodelphax striatellus. 

Against Hymenoptera e.g. Athalia spp. and Cephus spp. (saw flies), Atta spp. (leaf cutting ants), Diprion spp., 
Hopolocamoa spp., Lasius spp., Monomorium spp., Polistes spp., Vesoa spp., Vesoula spp., and Solenopsis spp.. 

Against Diptera e.g. DMa spp. (root maggots), Atherigona spp. and Chlorops spp., Sarcophaga spp.. Musca spp, 
p ^prmia spp., Aedes spp., Anopheles spp.. Simulium spp., (shoot flies), Phytomyza spp. (leaf miners). Ceratitis spp. 
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(fruit flies). Culex spp. , Drosoohila melanoaaster. Ceratitis caoitata. Dacus oleae. Tipula paiudosa. Calliphora ervthro- 
ceohala. LuciHa spd.. Chrvsomyia spp.. Cuterebra spp.. Gastrophilus spp.. Hyppobosca spp.. Stomoxvs spp.. Oestrus 
spp.. Hypodermq spp_ Tabangg $pp., Faooia spp. A Bibip hprtulanps, Ogpinella fri t . Phprfra spp^ Peoomyia hyoscyani. 

Against Thysanoptera such as Thri ps taba ci , Hercinothrips femoralis. and Franktiniella spp.. 
5 Against Orthoptera such as Locusta and Schistocerca spp.. (locusts and crickets) e.g. Grvllus spp.. and Acheta 

spp. for example, Blatta orientalis. Periplaneta americana. Leucophaea maderae. Blatella aermanica. Acheta domesti- 
cus. Gryllotaloa spp.. Locusta miqratoria miqratorioides. Melanoplus differentia lis and Schistocerca qregaria. 

Against Collembola e.g. Sminthurus spp. and Onychiurus spp. (springtails); Periplaneta spp. and Blattela spp. 
(roaches). 

10 Against Isoptera e.g. Odorrtotermes spp., Reticuletermes spp.. Coptotermes spp. (termites). 
Against Dermaptera e.g. Forticula sp. (earwigs). 

Against arthropods of agricultural significance such as Acari (mites) e.g. Tetranvchus spp., Panonvchus spp.. Brv- 
obiaspp. (spider mites). Ornithonvssus spp. (fowl mites). Erioohves spp. (gall mites), and Polvphadotarsonemus supp.. 

Against Thysanura, for example Lepisma saccharia. 
is Against Anoplura for example, Phylloxera vastatrix. Pemphigus spp., Pediculus humanus corporis. Haematopinus 
spp. and Linopnathus spp.. 

Against Mallophaga, for example, Trichodectes spp. and Damalinea spp.. 

Against Siphonoptera, for example, Xenopsylla cheopis and Ceratoprtvlius spp.. 

Against other arthopods, such as Blaniulus spp. (millipedes), Scutiaerella spp. (symphilids), Oniscus spp. (wood- 
20 lice) and Triops spp. (crustacea). 

Against Isopoda, for example, Oniseus asellus. Armadillrdium vulaare and Porcellio scaber. 
Against Chilopoda. for example, Qepphilus parppphaqus and gputige r a $nex„ 

Against nematodes which attack plants or trees of importance to agriculture, forestry or horticulture either directly 
or by spreading bacterial, viral, mycoplasma or fungal diseases of the plants. For example root-knot nematodes such 

25 as Meloidoqyne spp. (e.g. M. incognita); cyst nematodes such as Globodera spp. (e.g. G. rostochiensis) : Heterodera 
spp. (e.g. H. avenae) : Radopholus spp. (e.g. R. similis : lesion nematodes such as Pratvfenchus spp. (e.g. P. pratensis) ; 
Belonolaimus spp. (eg. B. gracilis) : Tvienchulus spp. (e.g. T. semioenetrans) : Rotvlenchulus spp. (e.g. R. reniformis) : 
PQrylenchus spp. (R. robustus): HeliC Pty lenchus spp. (e.g. H. multicinctus) : Hemicvcliophora spp. (e.g. H. gracilis) : £rb 
conemoides spp. (e.g. C. similis) : Trichodotus spp. (e.g. T. primrtivus) : dagger nematodes such as Xiohinema spp. (e.g. 

so X. diversicaudatum) . Lonaidorus spp. (e.g. L elonaatus) : Hoplolaimus spp. (e.g. H. coronatus) : Aphelenchoides spp. 
(e.g. A. ritzema-bosi. A. bessevi) : stem and bulb eelworm such as Ditvlenchus spp. (e.g. D. diosacfl . 

In the field of veterinary medicine or livestock husbandry or in the maintenance of public health against arthropods, 
helminths or protozoa which are parasitic internally or externally upon vertebrates, particularly warm-blooded verte- 
brates, for example man or domestic animals, e.g. cattle, sheep, goats, equines, swine, poultry, dogs or cats, for exam- 

35 pie Aparing, including ticks (e.g. Ixodes spp., Boophilus spp. e.g. Boophilus microplus. Amblvomma spp., Hyalomma 
spp., Rhipicephalus spp. e.g. Rhipicephalus aopendiculatus. Haemaphvsalis spp., Dermacentor spp., Ornitbodorus 
spp. (e.g. Ornithodorus moubata) and mites (e.g. Damalinia spp., Dermahvssus aallinae. Sarcoptes spp. e.g. Sarcootes 
scabiei. Psoroptes spp., Choriootes spp;. Pemodex spp., Eutrombicula spp.,); Diptera (e.g. Aedes spp., Ahopheles 
spp., Musca spp., Hvpoderma spp.. Gasterophilus spp., Simulium spp); Hemiotera (e.g. Triatoma spp); Phthirapter (e.g. 

40 DamaUnia spp., Lippgnathus spp.); Siphonaptera (e.g. Ctenocephalides spp.); Pictvootera (e.g. Periplaneta spp.. 
Blatella spp.); Hvmenoptera (e.g. Monomorium pharaonis) : for example against infections of the gastro-intestinal tract 
caused by parasitic nematode worms, for example members of the family Trichostronqylidae. Nippostronoylus brasil- 
tensis, Trichinella spiralis, Haemonchus contortus. Trichostronavlus colubrrformis. Nematodirus batus. Ostertaois cir- 
cumcincta. Trichostronavlus axei. Cooperia spp. and Hvmenolepis nana; in the control and treatment of protozoal 

45 diseases caused by, for example, Eimeria spp. e.g. Eimeria tenella. Eimeria acervulina. Eimeria brunetti. Eimeria 
maxima and Eimeria nepatrtx, Trypanpspmg prpzi, Leig h a mini a spp., Plasmodium spp., Babesis spp., Trichomonadidae 
spp. , Hisfomanas spp. , QiaMa spp. , Toxp pla g m a spp. , Entamoeba histolytica and Theileria spp.. 

The invention, as previously described, provides methods of control of pests via application or administration of an 
effective amount of compounds of formula (I) at a locus which comprises treatment of the locus. 

so In practical use for the control of arthropods, especially insects or mites, or nematode pests of plants, a method, for 
example, comprises applying to the plants or to the medium in which they grow an effective amount of a compound of 
the invention. For such a method, the active compound is generally applied to the locus in which the arthropod or nem- 
atode infestation is to be controlled at an effective rate in the range of about 0.005 kg to about 15 kg of the active com- 
pound per hectare of locus treated. Under ideal conditions, depending on the pest to be controlled, a lower rate may 

55 offer adequate protection. On the other hand, adverse weather conditions, resistance of the pest or other factors may 
require that the active ingredient be used at higher rates. The optimum rate depends usually upon a number of factors, 
for example, the type of pest being controlled, the type or the growth stage of the infested plant, the row spacing or also 
the method of application. More preferably an effective rate range of the active compound is from about 0.01 kg/ha to 
to about 2 kg/ha. 
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When a pest is soil-borne, the active compound generally in a formulated composition, is distributed evenly over 
the area to be treated (ie, for example broadcast or band treatment) in any convenient manner. Application may be 
made, if desired, to the field or crop-growing area generally or in dose proximity to the seed or plant to be protected 
from attack. The active component can be washed into the soil by spraying with water over the area or can be left to the 
5 natural action of rainfall. During or after application, the formulated compound can, if desired, be distributed mechani- 
cally in the soil, for example by ploughing, disking, or use of drag chains. Application can be prior to planting, at planting, 
after planting but before sprouting has taken place, or after sprouting. Additionally, a method of control may also com- 
prise treatment of the seed prior to planting with subsequent control effected after planting the seed. 

Methods of control of pests also consist of application to or treatment of the foliage of plants to control arthropods, 
10 especially insects or mites, or nematodes attacking the aerial parts of the plants. In addition, methods of control of pests 
by the invention compounds are provided to control pests which feed on parts of the plant remote from the point of appli- 
cation, e.g., leaf feeding insects which are controlled via systemic action of the active compound when applied for 
example to the roots of a plant or to the plant seed prior to planting. Furthermore, the compounds of the invention may 
reduce attacks on a plant by means of antifeeding or repellent effects. 
15 The compounds of the invention and methods of control of pests therewith are of particular value in the protection 
of field, forage, plantation, glasshouse, orchard or vineyard crops, of ornamentals, or of plantation or forest trees, for 
example: cereals (such as maize, wheat, rice, or sorghum), cotton, tobacco, vegetables (such as beans, cole crops, cur- 
curbits, lettuce, onions, tomatoes or peppers), field crops (such as potatoes, sugar beets, ground nuts, soybeans, or oil 
seed rape), sugar cane, grassland or forage crops (such as maize, sorghum, or lucerne), plantations (such as tea, cof- 

20 fee, cocoa, banana, palm oil, coconut, rubber, or spices), orchards or groves (such as of stone or pit fruit, citrus, 
kiwifruit, avocado, mango, olives or walnuts), vineyards, ornamental plants, flowers or vegetables or shrubs under glass 
or in gardens or parks, or forest trees (both deciduous and evergreen) in forests, plantations or nurseries. 

They are also valuable in the protection of timber (standing, felled, converted, stored or structural) from attack, for 
example, by sawflies or beetles or termites. 

25 They have applications in the protection of stored products such as grains, fruits, nuts, spices or tobacco, whether 
whole, milled or compounded into products, from moth, beetle, mite or grain weevil attack. Also protected are stored 
animal products such as skins, hair, wool or feathers in natural or converted form (e.g. as carpels or textiles) from moth 
or beetle attack as well as stored meat, fish or grains from beetle, mite or fly attack. 

Additionally, the compounds of the invention and methods of use thereof are of particular value in the control of 

30 arthropods, helminths or protozoa which are injurious to, or spread or act as vectors of diseases in man and domestic 
animals, for example those hereinbefore mentioned, and more especially in the control of ticks, mites, lice, fleas, 
midges, or biting, nuisance or myiasis flies. The compounds of the invention are particularly useful in controlling arthro- 
pods, helminths or protozoa which are present inside domestic host animals or which feed in or on the skin or suck the 
blood of the animal, for which purpose they may be administered orally, parenterally, percutaneously or topically. 

35 Furthermore, compounds of the invention may be useful for coccidiosis, a disease caused by infections from pro- 
tozoan parasites of the genus Eimeria. It is an important potential cause of economic loss in domestic animals and 
birds, particularly those raised or kept under intensive conditions. For example, cattle, sheep, pigs or rabbits may be 
affected, but the disease is especially important in poultry, particularly in chickens. Administration of a small amount of 
a compound of the invention, preferably by a combination with feed is effective in preventing or greatly reducing the inci- 

40 dence of coccidiosis. The compounds are effective against both the cecal form and the intestinal forms. Furthermore, 
the compounds of the invention may also exert an inhibiting effect on oocytes by greatly reducing the number and 
sporulation of those produced. The poultry disease is generally spread by the birds picking up the infectious organism 
in droppings in or on contaminated litter, ground, food, or drinking water. The disease is manifested by hemorrhage, 
accumulation of blood in the ceca, passage of blood to the droppings, weakness and digestive disturbances. The dis- 

45 ease often terminates in the death of the animal, but the fowl which survive severe infections have had their market 
value subtantially reduced as a result of the infection. 

The compositions hereinafter described for application to growing crops or crop growing loci or as a seed dressing 
may, in general, alternatively be employed for topical application to man or animals or in the protection of stored prod- 
ucts, household goods, property or areas of the general environment. Suitable means of applying the compounds of the 

so invention include: 

to growing crops as foliar sprays, dusts, granules, fogs or foams or also as suspensions of finely divided or encap- 
sulated compositions as soil or root treatments by liquid drenches, dusts, granules, smokes or foams; to seeds of 
crops via application as seed dressings by liquid slurries or dusts; 
55 to persons or animals infested by or exposed to infestation by arthropods, helminths or protozoa, by parenteral, oral 
or topical application of compositions in which the active ingredient exhibits an immediate and/or prolonged action 
over a period of time against the arthropods, helminths or protozoa, for example by incorporation in feed or suitable 
orally-ingestible pharmaceutical formulations, edible baits, salt licks, dietary supplements, pour-on formulations, 
sprays, baths, dips, showers, jets, dusts, greases, shampoos, creams, wax smears or livestock serf-treatment sys- 
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terns; 

to the environment in general or to specific locations where pests may lurk, including stored products, timber, 
household goods, or domestic or industrial premises, as sprays, fogs, dusts, smokes, wax-smears, lacquers, gran- 
ules or baits, or m tncWefeeds to waterways, wells, reservoirs or other running or standing water; 
to domestic animals in feed to control fly larvae feeding in their feces; 

In practice, the compounds of the invention most frequently form parts of compositions. These compositions can 
be employed to control arthopods. especially insects or mites; nematodes; or helminth or protozoan pests. The com- 
positions may be of any type known in the art suitable for application to the desired pest in any premises or indoor or 
outdoor area or by internal or external administration to vertebrates. These compositions contain at least one com- 
pound of the invention, such as described earlier, as the active ingredient in combination or association with one or 
more other compatible components which are for example, solid or liquid carriers or diluents, adjuvants, surface-active- 
agents, or the like appropriate Cor the intended use and which are agronomically or medicinally acceptable. These com- 
positions, which may be prepared by any manner known in the art, likewise form a part of this invention. 
75 These compositions may also contain other kinds of ingredients such as protective colloids, adhesives. thickeners, 
thixotropic agents, penetrating agents, spray oils (especially for acaridical use), stabilizers, preservative agents (espe- 
cially mold preservatives), sequestering agents, or the like, as well as other known active ingredients with pesticidal 
properties (particularly insecb&dal. mrticidal, nematicidal, or fungicidal) or with properties regulating the growth of 
plants. More generally, the compounds employed in the invention may be combined with all the solid or liquid additives 
20 corresponding to the usual techniques of formulation. 

Compositions, suitable tor applications in agriculture, horticulture, or the like include formulations suitable for use 
as, for example, sprays, dusts, granules, fogs, foams, emulsions, or the like. 

Compositions suitable tor administration to vertebrates or man, include preparations suitable for oral, parenteral, 
percutaneous, e.g. pour-on. or topical administration. 
25 Compositions for oral administration comprise one or more of the compounds of general formula (I) in association 
with pharmaceutical^ acceptable carriers or coatings and include, for example, tablets, pills, capsules, pastes, gels, 
drenches, medicated feeds, medicated drinking water, medicated dietary supplements, slow-release boluses or other 
slow-release devices intended to be retained within the gastro-intestinal tract. Any of these may incorporate the active 
ingredient contained within rrtcrocapsules or coated with acid-labile or alkali-labile or other pharmaceutical^ accepta- 
30 ble enteric coatings. Feed premises or concentrates containing compounds of the present invention for use in prepara- 
tion of medicated diets, drinking water or other materials for consumption by animals may also be used. 

Compositions for parenteral administration include solutions, emulsions or suspensions in any suitable pharmaceu- 
tically acceptable vehicle or solid or semisolid subcutaneous implants or pellets designed to release the active ingredi- 
ent over a protracted period ot time and may be prepared and made sterile in any appropriate manner known to the art. 
35 Compositions for percutaneous and topical administration include sprays, dusts, baths, dips, showers, jets, 
greases, shampoos, creams, wax-smears, or pour-on preparations or devices (e.g. ear tags attached externally to ani- 
mals in such a way as to provide local or systemic arthropod control). 

Solid or liquid baits, suitable Cor controlling arthropods, comprise one or more compounds of general formula (I) and 
a carrier or diluent which may include a food substance or some other substance to induce consumption by the arthro- 
40 pod. 

The effective use doses of the compounds employed in the invention can vary within wide limits, particularly 
depending on the nature of the pest to be eliminated or degree of infestation, for example, of crops with these pests. In 
general, the compositions according to the invention usually contain about 0.05 to about 95% (by weight) of one or more 
active ingredients according to the invention, about 1 to about 95% of one or more solid or liquid carriers and, optionally, 
45 about 0. 1 to about 50% of one or more other compatible components, such as surface-active agents or the like. 

In the present account, the term "carrier" denotes an organic or inorganic ingredient, natural or synthetic, with 
which the active ingredient is combined to facilitate its application, for example, to the plant, to seeds or to the soil. This 
carrier is therefore generally inert and it must be acceptable (for example, agronomically acceptable, particularly to the 
treated plant). 

so The carrier may be a solid, for example, clays, natural or synthetic silicates, silica, resins, waxes, solid fertilizers (for 
example ammonium salts), ground natural minerals, such as kaolins, clays, talc, chalk, quartz, attapulgite, montmorillo- 
nite, bentonite or diatomaceous earth, or ground synthetic minerals, such as silica, alumina, or silicates especially alu- 
minium or magnesium silicates. As solid carriers for granules the following are suitable: crushed or fractionated natural 
rocks such as calcite. marble, pumice, sepiolite and dolomite; synthetic granules of inorganic or organic meals; granules 

55 of organic material such as sawdust, coconut shells, com cobs, corn husks or tobacco stalks: Weselguhr. tricalcium 
phosphate, powdered cork, or absorbent carbon black; water soluble polymers, resins, waxes; or solid fertilizers. Such 
solid compositions may, if desired, contain one or more compatible wetting, dispersing, emulsifying or colouring agents 
which, when solid, may also serve as a diluent. 

The carrier may also be liquid, for example: water; alcohols, particularly butanol or glycol, as well as their ethers or 
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esters, particularly methylglycol acetate; ketones, particularly acetone, cyclohexanone, methylethyl ketone, methyl- 
isobutylketone, or isophorone; petroleum fractions such as paraffinic or aromatic hydrocarbons, particularly xylenes or 
alkyl naphthalenes; mineral or vegetable oils; aliphatic chlorinated hydrocarbons, particularly trichloroethane or meth- 
ylene chloride; aromatic chlorinated hydrocarbons, particularly chlorobenzenes; water-soluble or strongly polar sol- 
vents such as dimethyfformamide, dimethyl sulphoxide, or N-methylpyrroIidone; liquefied gases; or the like or a mixture 
thereof. 

The surface-active agent may be an emulsifying agent, dispersing agent or wetting agent of the ionic or non-ionic 
type or a mixture of such surface-active agents. Amongst these are e.g., salts of polyacrylic acids, salts of lignosul- 
phonic acids, salts of phenolsulphonic or naphthalenesulphonic acids, polycondensates of ethylene oxide with fatty 
alcohols or fatty acids or fatty esters or fatty amines, substituted phenols (particularly alkylphenols or arylphenols), salts 
of sulphosuccinic acid esters, taurine derivatives (particularly alkyltaurates), phosphoric esters of alcohols or of poly- 
condensates of ethylene oxide with phenols, esters of fatty acids with polyols, or sulphate, sulphonate or phosphate 
functional derivatives of the above compounds. The presence of at least one surface-active agent is generally essential 
when the active ingredient and/or the inert carrier are only slightly water soluble or are not water soluble and the carrier 
agent of the composition for application is water. 

Compositions of the invention may further contain other additives such as adhesives or colorants. Adhesives such 
as carboxymethylcellulose or natural or synthetic polymers in the form of powders, granules or lattices, such as arabic 
gum. polyvinyl alcohol or polyvinyl acetate, natural phospholipids, such as cephalins or lecithins, or synthetic phosphol- 
ipids can be used in the formulations. It is possible to use colorants such as inorganic pigments, for example: iron 
oxides, titanium oxides or Prussian Blue; organic dyestuffs, such as alizarin dyestuffs, azo dyestuffs or metal phthalo- 
cyanine dyestuffs; or trace nutrients such as salts of iron, manganese, boron, copper, cobalt, molybdenum or zinc. 

Compositions containing compounds of general formula (I) which may be applied to control arthropod, plant nem- 
atode, helminth or protozoan pests, may also contain synergists (e.g. piperonyl butoxide or sesamex), stabilizing sub- 
stances, other insecticides, acaricides, plant nematocides, anthelmintics or anticoccidials, fungicides (agricultural or 
veterinary as appropriate, e.g. benomyl and iprodione), bactericides, arthropod or vertebrate attractants or repellents 
or pheromones, deodorants, flavouring agents, dyes, or auxiliary therapeutic agents, e.g. trace elements. These may 
be designed to improve potency, persistence, safety, uptake where desired, spectrum of pests controlled or to enable 
the composition to perform other useful functions in the same animal or area treated. 

Examples of other pesticidally-active compounds which may be included in, or used in conjunction with the compo- 
sitions of the present invention are: acephate. chlorpyrifbs, demeton-S-methyl, disulfoton, ethoprofos, fenitrothion, 
fenamiphos, fonofos. isazophos, isofenphos, malathion, monocrotophos. parathion. phorate, phosalone, pirimiphos- 
methyl, terbufos. triazophos. cyfluthrin, cypermethrin, dettamethrin, fenpropathrin, fenvalerate, permethrin, tefluthrin, 
aldicarb, carbosulfan, methomyl, oxamyl, pirimicarb, bendiocarb, tefluberzuron, dicofol, endosuHan, lindane, benzoxi- 
mate. cartap. cyhexatin, tetradifon. avermectins, ivermectins, milbemycins, thiophanate. trichlorfon, dichlorvos, diaveri- 
dine or dimetriadazole. 

For their agricultural application, the compounds of the formula (I) are therefore generally in the form of composi- 
tions, which are in various solid or liquid forms. 

Solid forms of compositions which can be used are dusting powders (with a content of the compound of formula (I) 
ranging up to 80%), wettable powders or granules (including water dispersible granules), particularly those obtained by 
extrusion, compacting, impregnation of a granular carrier, or granulation starting from a powder (the content of the com- 
pound of formula (I) in these wettable powders or granules being between about 0.5 and about 80%). Solid homoge- 
nous or heterogenous compositions containing one or more compounds of general formula (I) for example granules, 
pellets, briquettes or capsules, may be used to treat standing or running water over a period of time. A similar effect may 
be achieved using trickle or intermittent feeds of water dispersible concentrates as described herein. 

Liquid compositions, for example, include aqueous or non-aqueous solutions or suspensions (such as emulsifiable 
concentrates, emulsions, flowables, dispersions, or solutions) or aerosols. Liquid compositions also include, in particu- 
lar, emulsifiable concentrates, dispersions, emulsions, flowaUes, aerosols, wettable powders (or powder for spraying), 
dry flowables or pastes as forms of compositions which are liquid or intended to form liquid compositions when applied, 
for example as aqueous sprays (including low and ultra-low volume) or as fogs or aerosols. 

Liquid compositions, for example, in the form of emulsifiable or soluble concentrates most frequently comprise 
about 5 to about 80% by weight of the active ingredient, while the emulsions or solutions which are ready for application 
contain, in their case, about 0.01 to about 20% of the active ingredient. Besides the solvent, the emulsifiable or soluble 
concentrates may contain, when required, about 2 to about 50% of suitable additives, such as stabilizers, surface-active 
agents, penetrating agents, corrosion inhibitors, colorants or adhesives. Emulsions of any required concentration, 
which are particularly suitable for application, for example, to plants, may be obtained from these concentrates by dilu- 
tion with water. These compositions are included within the scope of the compositions which may be employed in the 
present invention. The emulsions may be in the form of water-in-oil or oil-in-water type and they may have a thick con- 
sistency. 

The liquid compositions of this invention may. in addition to normal agricultural use applications be used for exam- 
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pie to treat substrates or sites infested or liable to infestation by arthropods (or other pests controlled by compounds of 
this invention) including premises, outdoor or indoor storage or processing areas, containers or equipment or standing 
or running water. 

All these aqueous dispersions or emulsions or spraying mixtures can be applied, for example, to crops by any suit- 
5 able means, chiefly by spraying, at rates which are generally of the order of about 100 to about 1 .200 liters of spraying 
mixture per hectare, but may be higher or lower (eg. low or ultra-low volume) depending upon the need or application 
technique. The compounds or compositions according to the invention are conveniently applied to vegetation and in 
particular to roots or leaves having pests to be eliminated. Another method of application of the compounds or compo- 
sitions according to the invention is by chemigation, that is to say, the addition of a formulation containing the active 
io ingredient to irrigation water. This irrigation may be sprinkler irrigation for foliar pesticides or it can be ground irrigation 
or underground irrigation for soil or for systemic pesticides. 

The concentrated suspensions, which can be applied by spraying, are prepared so as to produce a stable fluid 
product which does not settle (fine grinding) and usually contain from about 10 to about 75% by weight of active ingre- 
dient, from about 0.5 to about 30% of surface-active agents, from about 0.1 to about 10% of thixotropic agents, from 
is about 0 to about 30% of suitable additives, such as anti-fbaming agents, corrosion inhibitors, stabilizers, penetrating 
agents, adhesives and, as the carrier, water or an organic liquid in which the active ingredient is poorly soluble or insol- 
uble Some organic solids or inorganic salts may be dissolved in the carrier to help prevent settling or as antifreezes for 
water. 

The wettable powers (or powder for spraying) are usually prepared so that they contain from about 1 0 to about 80% 
20 by weight of active ingredient, from about 20 to about 90% of a solid carrier, from about 0 to about 5% of a wetting 
agent, from about 3 to about 1 0% of a dispersing agent and, when necessary, from about 0 to about 80% of one or more 
stabilizers and/or other additives, such as penetrating agents, adhesives, anti-caking agents, colorants, or the like. To 
obtain these wettable powders, the active ingredient(s) is(are) thoroughly mixed in a suitable blender with additional 
substances which may be impregnated on the porous filler and is(are) ground using a mill or other suitable grinder. This 
25 produces wettable powders, the wettability and the suspendability of which are advantageous. They may be suspended 
in water to give any desired concentration and this suspension can be employed very advantageously in particular for 
application to plant foliage. 

The "water dispersible granules (WG) N (granules which are readily dispersible in water) have compositions which 
are substantially close to that of the wettable powders. They may be prepared by granulation of formulations described 

30 for the wettable powders, either by a wet route (contacting finely divided active ingredient with the inert f Bier and a little 
water, e.g. 1 to 20% by weight, or with an aqueous solution of a dispersing agent or binder, followed by drying and 
screening), or by a dry route (compacting followed by grinding and screening). 

The application dose (effective dose) of active ingredient, also as a formulated composition, is generally between 
about 0.005 and about 15 kg/ha, preferably between about 0.01 and about 2 kg/ha. Therefore, the rates and concen- 

35 trations of the formulated compositions may vary according to the method of application or the nature of the composi- 
tions or use thereof. Generally speaking, the compositions for application to control arthropod, plant nematode, 
helminth or protozoan pests usually contain from about 0.00001% to about 95%, more particularly from about 0.0005% 
to about 50% by weight of one or more compounds of general formula (I) or of total active ingredients (that is to say the 
compound(s) of general formula (I) together with: other substances toxic to arthropods or plant nematodes, 

40 anthelmintics, anticoccidials, synergists, trace elements or stabilizers). The actual compositions employed and their 
rate of application will be selected to achieve the desired effect(s) by the farmer, livestock producer, medical or veteri- 
nary practitioner, pest control operator or other person skilled in the art. 

Solid or liquid compositions for application topically to animals, timber, stored products or household goods usually 
contain from about 0.00005% to about 90%, more particularly from about 0.001% to about 10%, by weight of one or 

45 more compounds of general formula (I). For administration to animals orally or parerrterally, including percutaneously 
solid or liquid compositions, these normally contain from about 0. 1 % to about 90% by weight of one or more compounds 
of general formula (I). Medicated feedstuffs normally contain from about 0.001% to about 3% by weight of one or more 
compounds of general formula (I). Concentrates or supplements for mixing with feedstuffs normally contain from about 
5% to about 90%, preferably from about 5% to about 50%, by weight of one or more compounds of general formula (I). 

50 Mineral salt licks normally contain from about 0. 1% to about 1 0% by weight of one or more compounds of general for- 
mula (I). 

' Dusts or liquid compositions for application to livestock, persons, goods, premises or outdoor areas may contain 
from about 0.0001% to about 1 5%, more especially from about 0.005% to about 2.0%, by weight, of one or more com- 
pounds of general formula (I). Suitable concentrations in treated waters are between about 0.0001 ppm and about 20 
55 ppm, more particularly about 0.001 ppm to about 5.0 ppm. of one or more compounds of general formula (I) and may 
be used therapeutically in fish farming with appropriate exposure times. Edible baits may contain from about 0.01% to 
about 5%, preferably from about 0.01% to about 1 .0%, by weight, of one or more compounds of general formula (I). 

When administered to vertebrates parerrterally, orally or by percutaneous or other means, the dosage of com- 
pounds of general formula (I) will depend upon the species, age, or health of the vertebrate and upon the nature and 
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degree of its actual or potential infestation by arthropod, helminth or protozoan pests. A single dose of about 0.1 to 
about 1 00 mg, preferably about 2 0 to about 20.0 mg, per kg body weight of the animal or doses of about 0.01 to about 
20.0 mg. preferably about 0 i to about 5.0 mg, per kg body weight of the animal per day. for sustained medication, are 
generally suitable by oral or parenteral administration. By use of sustained release formulations or devices, the daily 

s doses required over a period of months may be combined and administered to animals on a single occasion. 

The following composition EXAMPLES 4A-4L illustrate compositions for use against arthropods, especially mites 
or insects, plant nematodes, or helminth or protozoan pests which comprise, as active ingredient compounds of for- 
mula (I), such as those descrtoed in the preparative examples. The compositions described in EXAMPLES 4A - 4L can 
each be diluted in water to give a sprayable compositon at concentrations suitable for use in the field. The following 

10 trademarks for the ingredients (tor which all of the following percentages are in weight percent), used in the composition 
Examples4A - 4L exemplified below, are used 



Trade Name 


Chemical Description 


Ethylan BCP 


Nonylphenol ethylene oxide condensate 


Soprophor BSU 


Tristyrylphenol ethylene oxide condensate 


Arylan CA 


A 70% w/v solution of calcium dodecylbenzenesuKonate 


Solvesso 150 


Light C 10 aromatic solvent 


Arytan S 


Sodium dodecyfbenzenesutfonate 


Darvan No2 


Sodium lignosulphonate 


Celite PF 


Synthetic magnesium silicate carrier 


Sopropon T36 


Sodium salts of polycarboxylic acids 


Rhodigel 23 


Polysaccharide xanthan gum 


Bentone 38 


Organic derivative of magnesium montmorillonite 


Aerosil 


Microf ine silicon dioxide 



EXAMPLE 4A 

A water soluble concentrate is prepared with the composition as follows: 

40 



Active ingredient 


7% 


Ethylan BCP 


10% 


N-methylpyrrolidone 


83% 



To a solution of Ethylan BCP dissolved in a portion of N-methylpyrrolidone is added the active ingredient with heat- 
ing and stirring until dissolved. The resulting solution is made up to volume with the remainder of the solvent. 

50 

EXAMPLE 4B 

An emulsrfiable concentrate (EC) is prepared with the composition as follows: 

55 
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Active ingredient 


7% 


Soprophor BSU 


4% 


Arylan CA 


4% 


N-methylpyrroIidone 


50% 


Solvesso 150 


35% 



75 



The first three components are dissolved in N-methylpyrrolidone and to this is then added the Solvesso 150 to give 
the final volume. 

EXAMPLE 4C 

A wettable powder (WP) is prepared with the composition as follows: 



20 



25 



Active ingredient 


40% 


Arylan S 


2% 


Darvan No2 


5% 


Celite PF 


53% 



30 



35 



40 



45 



The ingredients are mixed and ground in a hammer-mill to a powder with a particle size of less than 50 microns. 
EXAMPLE 4D 

An aqueous-fbwabie formulation is prepared with the composition as follows: 



Active ingredient 


40.00% 


Ethylan BCP 


1.00% 


Sopropon T360. 


0.20% 


Ethylene glycol 


5.00% 


Rhodigel 230. 


0.15% 


Water 53.65% 





The ingredients are intimately mixed and are ground in a bead mill until a mean particle size of less than 3 microns 
is obtained. 

so EXAMPLE 4E 

An emulsif iable suspension concentrate is prepared with the composition as follows: 
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Active ingredient 


30.0% 


Ethylan BCP 


10.0% 


Bentone38 


0.5% 


Solvesso 150 


59.5% 



to 

The ingredients are intimately mixed and ground in a beadmill until a mean particle size of less than 3 microns is 
obtained. 

EXAMPLE 4F 

15 

A water dispersible granule is prepared with the composition as follows: 



Active ingredient 


30% 


Darvan No 2 


15% 


Arylan S 


8% 


Celite PF 


47% 



The ingredients are mixed, rrdcronized in a fluid-energy mill and then granulated in a rotating pelletizer by spraying 
with water (up to 10%). The resulting granules are dried in a fluid-bed drier to remove excess water. 

10 EXAMPLE 4G 

A dusting powder is prepared with the composition as follows: 



35 


Active ingredient 


1 to 10% 




Talc powder-superfine 


99 to 90% 



to The ingredients are intimately mixed and further ground as necessary to achieve a fine powder. This powder may 
be appplied to a locus of arthropod infestation, for example refuse dumps, stored products or household goods or ani- 
mals infested by, or at risk of infestation by, arthropods to control the arthropods by oral ingestion. Suitable means for 
distributing the dusting powder to the locus of arthropod infestation include mechanical blowers, handshakers or live- 
stock serf treatment devices. 

f5 

EXAMPLE 4H 

An edible bait is prepared with the composition as follows: 

so 



Active ingredient 


0.1 to 1.0% i 


Wheat flour 


80% 


Molasses 


19.9 to 19% 



The ingredients are intimately mixed and formed as required into a bait form. This edible bait may be distributed at 
a locus, for example domestic or industrial premises, e.g. kitchens, hospitals or stores, or outdoor areas, infested by 
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arthropods, for example ants, locusts, cockroaches or flies, to control the arthropods by oral ingestion. 
EXAMPLE 41 

5 A solution formulation is prepared with a composition as follows: 





Active ingredient 


15% 


10 


Dimethyl sulfoxide 


85% 



The active ingredient is dissolved in dimethyl sulfoxide with mixing and or heating as required. This solution may be 
applied percutaneously as a pour-on application to domestic animals infested by arthropods or, after sterilization by f il- 
is tration through a polytetrafluoroethylene membrane (0.22 micrometer pore size), by parenteral injection, at a rate of 
application of from 1 .2 to 12 ml of solution per 100 kg of animal body weight. 

EXAMPLE 4J 

20 A wettable powder is prepared with the composition as follows: 





Active ingredient 


50% 


25 


Ethylan BCP 


5% 




Aerosil 


5% 




Celite PF 


40% 



30 



35 



40 



The Ethylan BCP is absorbed onto the Aerosil which is then mixed with the other ingredients and ground in a ham- 
mer-mill to give a wettable powder, which may be diluted with water to a concentration of from 0.001% to 2% by weight 
of the active compound and applied to a locus of infestation by arthropods, for example, dipterous larvae or plant nem- 
atodes, by spraying, or to domestic animals infested by, or at risk of infection by arthropods, helminths or protozoa, by 
spraying or dipping, or by oral administration in drinking water, to control the arthropods, helminths or protozoa. 

EXAMPLE 4K 

A slow release bolus composition is formed from granules containing the following components in varying percent- 
ages(similar to those described for the previous compositions) depending upon need: 



Active ingredient 
Density agent 
Slow-release agent 
Binder 

The intimately mixed ingredients are formed into granules which are compressed into a bolus with a specific gravity 
of 2 or more. This can be administered orally to ruminant domestic animals for retention within the reticulorumen to give 
a continual slow release of active compound over an extended period of time to control infestation of the ruminant 
domestic animals by arthropods, helminths or protozoa. 

EXAMPLE 4L 

A slow release composition in the form of granules, pellets, brickettes or the like can be prepared with compositions 
as follows: 



- • - , --^^23, 
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Active ingredient 


0.5 to 25% 


Polyvinyl chloride 


75 to 99.5% 


Dioctyl phthalate (plasticizer)catalytic amount 



The components are blended and then formed into suitable shapes by melt-extrusion or molding. These composi- 
tion are useful, for example, for addition to standing water or for fabrication into collars or eartags for attachment to 
domestic animals to control pests by slow release. 

Claims 

1 . A 1 -arylpyrazole derivative of formula (I): 



Y 




(I) 



wherein: 

Ri is selected from the group consisting of cyano, nitro, halogen, formyl, and alkylcarbonyl; 

R2 * selected from the group consisting of halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, nitro, thiocy- 

anato, unsubstituted or mono- or dialkyl substituted sulfamoyl; unsubstituted or mono- or dialkyl 
substituted aminocarbonyl, alkoxy caibonyl, or unsubstituted or substituted RnS(0) n , in which n is 
0. 1 or 2 and R-, j is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylalkyl or halocycloalkylalkyl; 

R3 *s selected from the group consisting of hydrogen, alkyl, alkoxyalkyl, propargyl, ally! alkoxycarbo- 

nyl. benzyl, alkylcarbonyl, and -CCOJC^XRgXRe); 

R4 « selected from the group consisting of hydrogen, alkyl, haloalkyl. halogen, and phenyl optionally 

substituted with from one to five groups selected from halogen, alkyl, alkoxy, haloalkoxy, cyano, 
nitro, and haloalkyl; 

R5 <s selected from the group consisting of hydrogen, alkyl, haloalkyl, halogen, haloalkoxyalkyl, 

alkylS(0) 2 alkyl (z = 0, 1 , 2). alkoxy (alkoxy) a alkyl (a = 0-4), OH, alkylOC(0)alkyl, and alkoxy; 
or R 4 and R 5 together form a 3-7 membered ring system with 0-2 heteroatoms; 

Re is selected from the group consisting of alkoxy, haloalkoxy, or alkoxy(alkoxy) b wherein b is 1 -4, or 

haloalkoxy(alkoxy) b wherein b is 1 -4, or hydroxy; 
R7 «s selected from the group consisting of hydrogen, halogen or linear or branched chain C 1 -C 8 alkyl, 

and alkoxy; 

R 8 and R 10 are, independent of one another, hydrogen or fluorine; 
Y is selected from the group consisting of O and S; 

R9 is selected from the group consisting of halogen, alkyl, haloalkyl, alkoxy. haloalkoxy, cyano, nitro, 

alkylcarbonyl, haloalkylcarbonyl, alkyl-S(0) n or haloalkyl -S(0) n ; 
X is either a nitrogen atom (N) or C-R 12 in which R 12 is hydrogen, halogen, cyano. nitro. C 1 -C 8 alkyl, 

alkylthio or alkoxy; or a pesticidally acceptable salt thereof. 

2. A compound according to claim 1 having one or more of the following features: 
Rt is cyano or halogen; 
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R2 is ^(OJn in which n is 0, 1 or 2 and R^ is alkyl or haloalkyl; 

R3 is either hydrogen or alkyl; 

R4 is selected from the group consisting of hydrogen, alkyl and phenyl that is optionally substituted 

with from one to five groups selected from halogen, alkyl, alkoxy, haloalkoxy, cyano, nitro, or 
haloalkyl; 

R5 is either hydrogen or alkyl; 

or R 4 and R 5 together form a 3-7 membered ring; 

R 6 is selected from the group consisting of alkoxy, haloalkoxy, alkoxy(alkoxy) b wherein b is 1 to 4, 

haloalkoxyfalkaxyJu wherein b is 1 to 4; 
R7 is selected from the group consisting of hydrogen, halogen, or alkyl; 

R9 is selected from the group consisting of halogen, alkyl. haloalkyl, or haloalkoxy; 

Y isO;and 

X is a nitrogen atom or C-R 12 wherein R 12 is selected from the group consisting of hydrogen, halo- 

gen, cyano, alkyl, alkylthio, or alkoxy. 

3. A compound according to claim 1 or daim 2 wherein: 





R1 


is cyano; 




R 2 


is R-, ,S(0) n in which n is 0, 1 or 2 and R-,-, is alkyl or haloalkyl; 


20 


R 4 


is either hydrogen or alkyl; 




R 5 


is either hydrogen or alkyl; 




or R 4 and R 5 


together form a 3-7 membered ring; 






is alkoxy(alkoxy) b wherein b is 1 or 2; 




R7. 


is selected from the group consisting of hydrogen, halogen, or alkyl; 


25 


R 9 


is selected from the group consisting of halogen, alkyl. haloalkyl. haloalkoxy; and 




X 


is a nitrogen atom or C-R 12 wherein R 12 is selected from the group consisting of hydrogen, halo- 
gen, cyano. alkyl. alkylthio. or alkoxy. 



4. A pesticidal composition comprising an effective amount of a 1 -arylpyrazole derivative of formula (I) as defined in 
any one of claims 1 , 2, or 3 or a pesticidally acceptable salt thereof, in association with a pesticidally acceptable 
diluent or carrier. 



5. A method of control of pests at a locus which comprises the treatment of said locus with an effective amount of a 
1 -arylpyrazole derivative of formula (I) or a pesticidally acceptable salt thereof, as defined in any one of claims 1 -4. 

35 

6. A method according to claim 5 wherein the locus is an area used, or to be used for the growth of crops. 

7. A 1 -arylpyrazole derivative of formula (I) as defined in claims 1 , 2, or 3 or a pesticidally acceptable salt thereof, for 
use in the manufacture of a medicament for the treatment of an arthropod or helminth infection. 

AO 
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